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Reference: Waterstone at Lexington Senior Housing Project—Stormwater Management System   

ND Acquisitions, LLC (ND) is proposing to construct an independent and assisted living senior housing building on a 
parcel of land located on Watertown Street in Lexington, Massachusetts (Site). In addition to the senior housing facility, 
the proposed project includes an underground parking garage, various landscaped areas, and a stormwater management 
system.  

The majority of the Site is composed of wooded area. Stormwater runoff drains primarily to Beaver Brook, which is located 
beyond the western end of the parcel. A small portion of the Site drains to Watertown Street, which runs north and south 
along the parcel’s eastern property line. Storm drains located within this segment of Watertown Street are owned and 
maintained by the Massachusetts Department of Transportation (MassDOT). No stormwater discharges to the Town of 
Lexington’s Municipal Separate Storm Sewer System (MS4). 

The Site is located within the Beaver Brook sub-watershed, a component of the Charles River Watershed. A Total 
Maximum Daily Load (TMDL) for pathogens has been established for the Charles River Watershed. Beaver Brook is a 
tributary to the Upper/Middle Charles River. A TMDL for nutrients has been established for the Upper/Middle Charles 
River. Beaver Brook is listed under both the Final Massachusetts Year 2014 Integrated List of Waters and Proposed 
Massachusetts Year 2016 Integrated List of Waters as a category 5 water, indicating the water requires a TMDL. To date, 
no TMDL has been established for the segment of Beaver Brook bordering the parcel. Water impairments include 
Escherichia coli, excess algae growth, Organic Enrichment Biological Indicators, dissolved oxygen, total phosphorus, 
sedimentation/siltation, taste and odor, and turbidity. A portion of the parcel abutting Beaver Brook has been classified as 
Bordering Vegetated Wetlands. The 100-foot wetland buffer and the 200-foot riverfront area for Beaver Brook are both 
located on the parcel. The proposed senior housing facility and associated site development are located outside of both 
the 100-foot wetland buffer and 200-foot riverfront area. The proposed parking garage is located underneath the proposed 
senior housing facility. This allows for the proposed building to be constructed in concert with the existing topography of 
the site, minimize the disturbance necessary to supply adequate vehicular parking, and minimize the total amount of new 
impervious area. 

The proposed stormwater management system has been designed in accordance with both the Massachusetts 
Department of Environmental Protection’s Stormwater Management Standards and the Town of Lexington’s Stormwater 
Management Regulations (Lexington Code, Chapter 181, Article VI). It includes a subsurface infiltration system and an 
extended dry detention basin, which have been designed to control, treat, and recharge stormwater runoff prior to 
discharge.  The approach to stormwater management was reviewed with Town of Lexington’s Engineering Department 
staff in meetings on February 9, 2018 and on March 29, 2018.  The approach to stormwater management was also 
reviewed with Town of Lexington staff at the Design Review Team meeting held on May 2, 2018.  The proposed 
stormwater management system is shown on the drawing “Utility Plan” dated June 8, 2018, included as part of the 
Preliminary Site Development and Use Plan filing for the project.  This memorandum documents the Project’s compliance 
with the above-noted state and municipal standards for stormwater management.  
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MASSACHUSETTS STORMWATER MANAGEMENT STANDARDS 

STANDARD 1 

Standard 1 states that “no new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater directly to or 
cause erosion in wetlands or waters of the Commonwealth.” 

No untreated stormwater runoff generated by the Site will discharge to wetlands or waters of the Commonwealth. No 
outfalls discharging to wetland areas or waters of the Commonwealth are proposed for the project. 

STANDARD 2 

Standard 2 states that “stormwater management systems shall be designed so that post-development peak discharge 
rates do not exceed pre-development peak discharge rates.” 

The proposed stormwater management system is designed to accommodate all storms up to and including the 100-year, 
24-hour rainfall event. In doing so, the post-development peak discharge rates do not exceed the pre-development peak 
discharge rates. A peak discharge rate table comparing all storms for the pre- and post-development conditions is 
included below. Rainfall data for all storm events was provided by the Northeast Regional Climate Center’s Extreme 
Precipitation in New York and New England and is included as an attachment.  

Table 1 – Peak Discharge Runoff Rates 

Design Point 
2-Year Storm  

(3.2”) 
10-Year Storm 

(4.9”) 
25-Year Storm  

(6.2”) 
100-Year Storm 

(8.8”) 

DP1 
Existing Rate (cfs) 0.00 0.00 0.01 0.24 

Proposed Rate (cfs) 0.00 0.00 0.01 0.24 

DP2 
Existing Rate (cfs) 0.00 0.01 0.08 1.14 

Proposed Rate (cfs) 0.00 0.01 0.06 0.97 

DP3 
Existing Rate (cfs) 0.00 0.02 0.18 2.00 

Proposed Rate (cfs) 0.00 0.01 0.17 1.53 

DP4 
Existing Rate (cfs) 0.00 0.00 0.03 0.59 

Proposed Rate (cfs) 0.00 0.00 0.03 0.59 

STANDARD 3 

Standard 3 states that the “loss of annual recharge to groundwater shall be eliminated or minimized through the use of 
infiltration measures including environmentally sensitive site design, low impact development techniques, stormwater best 
management practices, and good operation and maintenance. At a minimum, the annual recharge from the post-
development site shall approximate the annual recharge from pre-development conditions based on soil type. This 
Standard is met when the stormwater management system is designed to infiltrate the required recharge volume as 
determined in accordance with the Massachusetts Stormwater Handbook.” 

A subsurface exploration program was performed by Sanborn, Head & Associates, Inc. (Sanborn Head) between January 
2018 and March 2018. The subsurface exploration program indicated the Site generally consists of fill material, overlaying 
glacial till, overlaying bedrock. Groundwater was encountered by the northern portion of the parcel approximately 13.5 
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feet below grade. This corresponds to an elevation of El. 234.5 (NAVD 88). Groundwater was not encountered at other 
portions of the Site. Soil classification and in-situ testing was included as part of the subsurface exploration program. The 
results of the soil evaluation and in-situ testing for saturated hydraulic conductivity indicated that the most restrictive layer 
in the area of proposed recharge is classified as sandy loam material with Hydrologic Soil Group (HSG) rating of “B”. A 
recharge factor of 0.6 inches (the recharge factor required for soils classified as HSG A) for the entire Site was selected to 
conservatively approximate annual recharge. For calculating drawdown time, the Rawls Rate, which is dependent on the 
soil textural classification at the elevation of proposed infiltration, was used as an exfiltration rate. 

The proposed development and its stormwater management system meets the requirement for stormwater recharge as 
described in the Massachusetts Stormwater Handbook by recharging a volume of stormwater greater than the product of 
0.6 inches and the total proposed on-site impervious area. Additionally, the proposed subsurface infiltration system draws 
down within 72 hours of a storm event and is vertically separated from the estimated seasonal high groundwater table 
(and bedrock) by a minimum of two feet. Calculations documenting the provided recharge volume and drawdown time are 
included as attachments. 

STANDARD 4 

Standard 4 states that “Stormwater management systems shall be designed to remove 80% of the average annual post-
construction load of Total Suspended Solids [TSS].” 

The proposed stormwater management network consists of multiple design components that result in TSS removal. 
These components include: 

1. Drainage inlets (area drains/catch basins) with sumps and hoods 
2. Subsurface infiltration system  
3. Extended dry detention basin 

Stormwater runoff conveyed to the subsurface infiltration system receive, when necessary, an adequate level of pre-
treatment, as required by the Stormwater Management Standards. The treatment trains for the project provide a weighted 
TSS removal credit greater than or equal to 80% for the project. Both a TSS removal summary and worksheet are 
included as attachments. 

The proposed system retains all runoff during the 2-year storm event. In doing so, any phosphorus generated by the 
Project will not leave the Site during the majority of storm events, including the first inch of runoff.  

STANDARD 5 

Standard 5 states that “for land uses with higher potential pollutant loads [LUHPPL], source control and pollution 
prevention shall be implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the 
discharge of stormwater runoff from such land uses to the maximum extent practicable.” 

The Site is not considered a LUHPPL, as defined by the Massachusetts Department of Environmental Protection. 
Therefore, Standard 5 is not applicable to the project. 

STANDARD 6 

Standard 6 states that “Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public water 
supply, and stormwater discharges near or to any other critical area, require the use of the specific source control and 
pollution prevention measures and the specific structural stormwater best management practices determined by the 
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Department to be suitable for managing discharges to such areas, as provided in the Massachusetts Stormwater 
Handbook.” 

Critical areas include any one of the following, as defined by the Massachusetts Department of Environmental Protection: 

• Outstanding Resource Waters 
• Special Resource Waters 
• Zone I Recharge Areas 
• Zone II Recharge Areas 
• Interim Wellhead Protection Areas 
• Zone A Recharge Areas 
• Bathing Beaches 
• Cold-water Fisheries 
• Shellfish Growing Areas 

The proposed stormwater management system does not discharge near or to any of the above listed critical areas. 
Therefore, the project complies with Standard 6. 

STANDARD 7 

Standard 7 states that “a redevelopment project is required to meet the following Stormwater Management Standards only 
to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and structural best management 
practice requirements of Standards 4, 5, and 6. Existing stormwater discharges shall comply with Standard 1 only to the 
maximum extent practicable. A redevelopment project shall also comply with all other requirements of the Stormwater 
Management Standards and improve existing conditions.” 

The project is not considered a redevelopment project. Therefore, the project must comply with all stormwater 
management standards 

STANDARD 8 

Standard 8 states that “a plan to control construction-related impacts including erosion, sedimentation and other pollutant 
sources during construction and land disturbance activities (construction period erosion, sedimentation, and pollution 
prevention plan) shall be developed and implemented.” 

The project will disturb more than one acre of land during construction and therefore, will require a National Pollution 
Discharge and Eliminated System (NPDES) Construction General Permit (CGP) issued by the Environmental Protection 
Agency. As a result, a stormwater pollution prevention plan (SWPPP) is required. 

As shown in the proposed site design drawings submitted along with this memorandum as part of the overall PSPUD filing 
for the project, erosion and sedimentation controls will be employed to prevent the erosion and transport of sediment into 
adjacent areas and drainage systems during the earthwork and construction phases of the project. Erosion and 
sedimentation control measures will be installed prior to site excavation or disturbance and will be maintained throughout 
the construction period. Per Town requirements, compost socks with be utilized to contain sediment on-site during 
construction. 

The final detailed erosion and sediment control plan documenting all measures that will be employed during the project 
will be developed and included with the submission of a full stormwater report as part of the project’s Site Plan Review 
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process through the Town of Lexington’s Planning Board, and through the Stormwater Management Permit process 
through the Town of Lexington’s Engineering Department. 

STANDARD 9 

Standard 9 states that “a long-term operation and maintenance plan shall be developed and implemented to ensure that 
stormwater management systems function as designed.” 

A long-term operation and maintenance plan will be developed and included with the submission of a full stormwater 
report as part of the project’s Site Plan Review and Stormwater Management Permit processes. The operation and 
maintenance plan will be site-specific and tailored to the components of the proposed stormwater management system.  

STANDARD 10 

Standard 10 states that “all illicit discharges to the stormwater management system are prohibited.” As stated in the 
Massachusetts Stormwater Handbook, “The stormwater management system is the system for conveying, treating, and 
infiltrating stormwater on-site, including stormwater best management practices and any pipes intended to transport 
stormwater to the groundwater, a surface water, or municipal separate storm sewer system. Illicit discharges to the 
stormwater management system are discharges that are not entirely comprised of stormwater.  Proponents of projects 
within Wetlands jurisdiction must demonstrate compliance with this requirement by submitting to the issuing authority an 
Illicit Discharge Compliance Statement verifying that no illicit discharges exist on the project area and by including in the 
pollution prevention plan measures to prevent illicit discharges to the stormwater management system.” 

Per the requirements of Standard 10 of the Massachusetts Stormwater Management Standards, no illicit 
discharges are proposed as part of Waterstone at Lexington project in Lexington, Massachusetts, as described 
herein this stormwater management memorandum, and none exist today based on detailed survey and site 
inspection. 

Attachments: 
1. Existing Hydrology Figure 
2. Proposed Hydrology Figure 
3. Test Pit Logs 
4. Rainfall Data 
5. Hydrologic Analysis – Existing Conditions 
6. Hydrologic Analysis – Proposed Conditions 
7. Recharge Volume Calculations 
8. Drawdown Calculations 
9. Stage-Area-Storage Tables for Infiltration BMP 
10.  Water Quality Volume Calucations 
11.  TSS Removal Summary 
12.  TSS Removal Worksheet 



















Deep	Observation	Hole

Date: 1/16/2018

Time: 11:00

Ground	Surface	Elev.	(ft.): Weather	:

Logged	by: M.	Ruberti
Test	Pit	Number:		 SH‐W‐SW‐1 Soil	Evaluator	#: SE14152

Signature:

Depth Color Percent Gravel Cobbles

Test	Pit	Termination	Depth	(in.):	 132 Reason	for	Termination: Repeated	collapse.
Groundwater	Observations: In‐Situ	Testing:
Depth	to	water	weeping	from	pit	face	(in.): N/A Percolation	Test: N/A Depth	(in.):
Depth	to	standing	water	in	hole	(in.): N/A Stabilization	Time: <15	Minutes Permeameter	Test: N/A Depth	(in.):

Falling	Head	Test: N/A Depth	(in.):
Other	Test: N/A Depth	(in.):

Additional	Notes:		
1.	Fill1	contained	blasted	rock	fragments.
2.	Fill2	contained	asphalt,	concrete	and	rebar	pieces,	as	well,	as	multiple	8‐inch	thick	concrete	pieces	ranging	from	1‐ft	to	3‐ft	in	size.

Depth	to	estimated	seasonal	high	
groundwater	[ESHGW]	(in.): N/A N/ABasis	for	ESHGW:

‐

‐

‐

‐

Sandy	Loam 15 10 Structureless Loose 2

Loose 1

48 ‐ 132 Fill2 10	YR	4/3 ‐‐ ‐‐ ‐‐

‐‐ ‐‐ Sandy	Loam 10 20 Structureless8 ‐ 48 Fill1 10	YR	3/2 ‐‐

Soil	
Consistence	
(Moist)

Other

0 ‐ 8 Ap 10	YR	2/1 ‐‐ ‐‐ ‐‐ Sandy	Loam 2 0 Granular Very	Friable

Depth	
(inches)

Soil	Horizon	
or	Layer

Soil	Matrix	
Color								
(Moist)

Redoximorphic	Features Soil	Texture	(NRCS)
Coarse	Fragments	
(%	by	Volume) Soil				

Structure

Project	No.: 4298.02 	

±206 Overcast,	20°F

Site	Name: Watertown	Street

Site	Address: Lexington,	Massachusetts

Sanborn,	Head	&	Associates,	Inc.



Deep	Observation	Hole

Date: 1/16/2018

Time: 12:15

Ground	Surface	Elev.	(ft.): Weather	:

Logged	by: M.	Ruberti
Test	Pit	Number:		 SH‐W‐SW‐2 Soil	Evaluator	#: SE14152

Signature:

Depth Color Percent Gravel Cobbles

Test	Pit	Termination	Depth	(in.):	 102 Reason	for	Termination: Bedrock	refusal.	
Groundwater	Observations: In‐Situ	Testing:
Depth	to	water	weeping	from	pit	face	(in.): N/A Percolation	Test: N/A Depth	(in.):
Depth	to	standing	water	in	hole	(in.): N/A Stabilization	Time: <15	minutes Permeameter	Test: N/A Depth	(in.):

Falling	Head	Test: N/A Depth	(in.):
Other	Test: N/A Depth	(in.):

Additional	Notes:		

Project	No.: 4298.02 	

±209 Overcast,	20°F

Site	Name: Watertown	Street

Site	Address: Lexington,	Massachusetts

Soil				
Structure

Soil	
Consistence	
(Moist)

Other

0 ‐ 12 Ap 10	YR	2/1 ‐‐ ‐‐

Depth	
(inches)

Soil	Horizon	
or	Layer

Soil	Matrix	
Color								
(Moist)

Redoximorphic	Features Soil	Texture	(NRCS)
Coarse	Fragments	
(%	by	Volume)

‐‐ Sandy	Loam 2 0 Granular Very	Friable

Loose 1

‐

12 ‐ 102 Fill 10	YR	3/2 ‐‐ ‐‐ ‐‐ Sandy	Loam 5 35 Structureless

‐

‐

‐

‐

Depth	to	estimated	seasonal	high	
groundwater	[ESHGW]	(in.): N/A Basis	for	ESHGW: N/A

1.	Fill	contained	blast	rock	fragments.

Sanborn,	Head	&	Associates,	Inc.



Deep	Observation	Hole

Date: 1/16/2018

Time: 13:05

Ground	Surface	Elev.	(ft.): Weather	:

Logged	by: M.	Ruberti
Test	Pit	Number:		 SH‐W‐SW‐3 Soil	Evaluator	#: SE14152

Signature:

Depth Color Percent Gravel Cobbles

Test	Pit	Termination	Depth	(in.):	 120 Reason	for	Termination: Repeated	collapse.
Groundwater	Observations: In‐Situ	Testing:
Depth	to	water	weeping	from	pit	face	(in.): N/A Percolation	Test: N/A Depth	(in.):
Depth	to	standing	water	in	hole	(in.): N/A Stabilization	Time: <15	Minutes Permeameter	Test: N/A Depth	(in.):

Falling	Head	Test: N/A Depth	(in.):
Other	Test: N/A Depth	(in.):

Additional	Notes:		

Project	No.: 4298.02 	

±209 Overcast,	20°F

Site	Name: Watertown	Street

Site	Address: Lexington,	Massachusetts

Soil				
Structure

Soil	
Consistence	
(Moist)

Other

0 ‐ 12 Ap 10	YR	2/1 ‐‐ ‐‐

Depth	
(inches)

Soil	Horizon	
or	Layer

Soil	Matrix	
Color								
(Moist)

Redoximorphic	Features Soil	Texture	(NRCS)
Coarse	Fragments	
(%	by	Volume)

‐‐ Sandy	Loam 2 0 Granular Very	Friable

Loose 1

‐

12 ‐ 120 Fill 10	YR	3/2 ‐‐ ‐‐ ‐‐ Sandy	Loam 15 5 Structureless

‐

‐

‐

‐

	stacked	8‐inch	concrete	slabs	at	an	approximate	depth	of	72‐inches,	and	two	stacked	8‐inch	concrete	slabs	at	an	approximate	depth	of	102‐inches.

Depth	to	estimated	seasonal	high	
groundwater	[ESHGW]	(in.): N/A Basis	for	ESHGW: N/A

1.	Fill	contained	asphalt	fragments	and	4‐inch	thick	slabs	of	concrete,	as	well	as,	6‐ft	x	3‐ft	x	8‐inch	thick	concrete	slab	in	sidewall	at	an	approximate	depth	of	72‐inches,	t

Sanborn,	Head	&	Associates,	Inc.



Deep	Observation	Hole

Date: 1/22/2018

Time: 11:00

Ground	Surface	Elev.	(ft.): Weather	:

Logged	by: M.	Ruberti
Test	Pit	Number:		 SH‐W‐SW‐4 Soil	Evaluator	#: SE14152

Signature:

Depth Color Percent Gravel Cobbles

Test	Pit	Termination	Depth	(in.):	 144 Reason	for	Termination: Repeated	collapse.
Groundwater	Observations: In‐Situ	Testing:
Depth	to	water	weeping	from	pit	face	(in.): N/A Percolation	Test: N/A Depth	(in.):
Depth	to	standing	water	in	hole	(in.): N/A Stabilization	Time: <30	Minutes Permeameter	Test: N/A Depth	(in.):

Falling	Head	Test: N/A Depth	(in.):
Other	Test: N/A Depth	(in.):

Additional	Notes:		

Project	No.: 4298.02 	

±213 Raining,	30°F

Site	Name: Watertown	Street

Site	Address: Lexington,	Massachusetts

Soil				
Structure

Soil	
Consistence	
(Moist)

Other

0 ‐ 8 Ap 10	YR	2/1 ‐‐ ‐‐

Depth	
(inches)

Soil	Horizon	
or	Layer

Soil	Matrix	
Color								
(Moist)

Redoximorphic	Features Soil	Texture	(NRCS)
Coarse	Fragments	
(%	by	Volume)

‐‐ Sandy	Loam 0 0 Granular Very	Friable

Loose 1

‐

8 ‐ 144 Fill 10	YR	4/2 ‐‐ ‐‐ ‐‐ Sandy	Loam 25 15 Structureless

‐

‐

‐

‐

	108‐inches.

Depth	to	estimated	seasonal	high	
groundwater	[ESHGW]	(in.): N/A Basis	for	ESHGW: N/A

1.	Fill	contained	brick,	concrete,	asphalt	and	rebar	pieces,	as	well	as,	a	buried	8‐inch	thick	concrete	slab	with	1.5‐inch	thick	asphalt	layer	stuck	to	it	at	an	approximate	dep

Sanborn,	Head	&	Associates,	Inc.



Deep	Observation	Hole

Date: 1/22/2018

Time: 12:00

Ground	Surface	Elev.	(ft.): Weather	:

Logged	by: M.	Ruberti
Test	Pit	Number:		 SH‐W‐SW‐5 Soil	Evaluator	#: SE14152

Signature:

Depth Color Percent Gravel Cobbles

Test	Pit	Termination	Depth	(in.):	 156 Reason	for	Termination: Excavator	reach.
Groundwater	Observations: In‐Situ	Testing:
Depth	to	water	weeping	from	pit	face	(in.): N/A Percolation	Test: N/A Depth	(in.):
Depth	to	standing	water	in	hole	(in.): N/A Stabilization	Time: <15	Minutes Permeameter	Test: Yes Depth	(in.): 54

Falling	Head	Test: N/A Depth	(in.):
Other	Test: N/A Depth	(in.):

Additional	Notes:		

Project	No.: 4298.02 	

±210 Raining,	30°F

Site	Name: Watertown	Street

Site	Address: Lexington,	Massachusetts

Soil				
Structure

Soil	
Consistence	
(Moist)

Other

0 ‐ 8 Ap 10	YR	2/1 ‐‐ ‐‐

Depth	
(inches)

Soil	Horizon	
or	Layer

Soil	Matrix	
Color								
(Moist)

Redoximorphic	Features Soil	Texture	(NRCS)
Coarse	Fragments	
(%	by	Volume)

‐‐ Sandy	Loam 0 0 Granular Very	Friable

Very	Friable 1

108 ‐ 156 Cd 2.5	YR	5/1 Massive Firm‐‐ Very	Gravelly	Sandy	
Loam 53 15

8 ‐ 108 Fill 10	YR	4/2 ‐‐ ‐‐ ‐‐ Sandy	Loam

‐‐ ‐‐

15 10 Structureless

‐

‐

‐

‐

Depth	to	estimated	seasonal	high	
groundwater	[ESHGW]	(in.): N/A Basis	for	ESHGW: N/A

1.	Fill	thickness	ranged	from	48	to	100	inches	in	thickness	due	to	sloping	ground	surface.

Sanborn,	Head	&	Associates,	Inc.



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State Massachusetts

Location
Longitude 71.200 degrees West
Latitude 42.411 degrees North
Elevation 0 feet
Date/Time Tue, 23 Jan 2018 12:39:30 -0500

Extreme Precipitation Estimates
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.70 0.87 1.10 1yr 0.75 1.04 1.28 1.63 2.08 2.67 2.90 1yr 2.36 2.79 3.26 3.95 4.62 1yr
2yr 0.35 0.54 0.67 0.88 1.11 1.39 2yr 0.96 1.28 1.61 2.03 2.55 3.21 3.55 2yr 2.84 3.42 3.92 4.66 5.31 2yr
5yr 0.41 0.65 0.81 1.08 1.39 1.77 5yr 1.20 1.60 2.05 2.58 3.24 4.06 4.52 5yr 3.59 4.35 4.97 5.92 6.64 5yr
10yr 0.47 0.74 0.93 1.26 1.64 2.11 10yr 1.42 1.90 2.46 3.10 3.89 4.85 5.42 10yr 4.30 5.22 5.95 7.10 7.86 10yr
25yr 0.56 0.89 1.13 1.55 2.06 2.67 25yr 1.78 2.39 3.12 3.95 4.95 6.15 6.91 25yr 5.45 6.65 7.55 9.04 9.84 25yr
50yr 0.63 1.01 1.30 1.82 2.45 3.20 50yr 2.11 2.84 3.76 4.76 5.95 7.37 8.30 50yr 6.52 7.99 9.05 10.85 11.68 50yr
100yr 0.73 1.18 1.51 2.14 2.91 3.83 100yr 2.51 3.38 4.51 5.71 7.13 8.83 9.99 100yr 7.81 9.60 10.85 13.04 13.85 100yr
200yr 0.83 1.36 1.76 2.51 3.47 4.59 200yr 2.99 4.02 5.41 6.86 8.57 10.57 12.01 200yr 9.36 11.55 13.01 15.66 16.43 200yr
500yr 1.01 1.65 2.16 3.13 4.37 5.83 500yr 3.77 5.06 6.89 8.75 10.91 13.44 15.34 500yr 11.90 14.75 16.55 19.97 20.62 500yr

Lower Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.37 0.46 0.61 0.75 0.84 1yr 0.65 0.82 1.13 1.44 1.77 2.41 2.49 1yr 2.13 2.39 2.89 3.50 4.08 1yr
2yr 0.33 0.51 0.63 0.85 1.05 1.26 2yr 0.91 1.23 1.44 1.90 2.46 3.09 3.43 2yr 2.74 3.30 3.78 4.49 5.14 2yr
5yr 0.39 0.60 0.74 1.02 1.30 1.50 5yr 1.12 1.46 1.72 2.24 2.87 3.73 4.14 5yr 3.30 3.98 4.55 5.42 6.10 5yr
10yr 0.43 0.67 0.83 1.15 1.49 1.71 10yr 1.29 1.67 1.93 2.52 3.23 4.29 4.76 10yr 3.80 4.58 5.22 6.22 6.94 10yr
25yr 0.50 0.76 0.95 1.35 1.78 2.03 25yr 1.54 1.98 2.27 2.96 3.77 5.16 5.72 25yr 4.56 5.50 6.27 7.42 8.21 25yr
50yr 0.55 0.84 1.05 1.51 2.03 2.32 50yr 1.76 2.27 2.57 3.34 4.23 5.91 6.56 50yr 5.23 6.31 7.19 8.46 9.32 50yr
100yr 0.62 0.94 1.17 1.69 2.32 2.64 100yr 2.01 2.58 2.90 3.55 4.76 6.80 7.51 100yr 6.02 7.22 8.26 9.61 10.58 100yr
200yr 0.69 1.04 1.32 1.92 2.67 3.01 200yr 2.31 2.94 3.28 3.96 5.37 7.82 8.59 200yr 6.92 8.26 9.47 10.90 12.00 200yr
500yr 0.81 1.21 1.55 2.26 3.21 3.58 500yr 2.77 3.50 3.86 4.58 6.31 9.39 10.23 500yr 8.31 9.84 11.36 12.83 14.15 500yr

Upper Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.31 0.48 0.59 0.79 0.97 1.14 1yr 0.84 1.11 1.33 1.77 2.25 2.85 3.13 1yr 2.52 3.01 3.49 4.27 5.00 1yr
2yr 0.36 0.56 0.69 0.94 1.15 1.36 2yr 1.00 1.33 1.57 2.07 2.67 3.33 3.70 2yr 2.94 3.56 4.08 4.85 5.52 2yr
5yr 0.45 0.69 0.86 1.18 1.50 1.79 5yr 1.30 1.75 2.04 2.64 3.36 4.41 4.96 5yr 3.90 4.77 5.40 6.44 7.18 5yr
10yr 0.54 0.84 1.04 1.45 1.87 2.20 10yr 1.62 2.15 2.55 3.20 4.03 5.48 6.21 10yr 4.85 5.97 6.70 8.03 8.78 10yr
25yr 0.71 1.08 1.34 1.91 2.51 2.90 25yr 2.17 2.83 3.39 4.12 5.13 7.27 8.38 25yr 6.44 8.06 8.91 10.74 11.49 25yr
50yr 0.85 1.30 1.62 2.33 3.13 3.58 50yr 2.70 3.50 4.20 5.00 6.15 9.02 10.53 50yr 7.99 10.12 11.04 13.42 14.09 50yr
100yr 1.04 1.58 1.98 2.85 3.92 4.42 100yr 3.38 4.32 5.21 6.41 7.39 11.21 13.23 100yr 9.92 12.72 13.69 16.80 17.30 100yr
200yr 1.27 1.91 2.42 3.50 4.89 5.46 200yr 4.22 5.34 6.48 7.84 8.86 13.94 16.66 200yr 12.34 16.02 17.00 21.04 21.26 200yr
500yr 1.65 2.46 3.16 4.59 6.53 7.19 500yr 5.64 7.03 8.64 10.25 11.27 18.60 22.61 500yr 16.46 21.74 22.62 28.37 27.96 500yr
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

16,444 39 >75% Grass cover, Good, HSG A  (EX3)
17,058 76 Gravel path, HSG A  (EX1, EX2, EX3)
3,229 98 Walkway/Patio (offsite), HSG A  (EX3)

580,833 30 Woods, Good, HSG A  (EX1, EX2, EX3, EX4)

617,564 32 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

16,444 0 0 0 0 16,444 >75% Grass 
cover, Good

17,058 0 0 0 0 17,058 Gravel path
3,229 0 0 0 0 3,229 Walkway/Patio 

(offsite)
580,833 0 0 0 0 580,833 Woods, Good

617,564 0 0 0 0 617,564 TOTAL AREA
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Summary for Subcatchment EX1: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
34,883 30 Woods, Good, HSG A

* 923 76 Gravel path, HSG A
35,806 31 Weighted Average
35,806 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 47 0.1500 0.15 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.0 8 0.1300 7.32 Shallow Concentrated Flow, BC
Paved   Kv= 20.3 fps

2.1 163 0.0700 1.32 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

7.3 218 Total

Summary for Subcatchment EX2: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
188,838 30 Woods, Good, HSG A

* 5,996 76 Gravel path, HSG A
194,834 31 Weighted Average
194,834 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.1200 0.16 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
3.0 331 0.1360 1.84 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
1.9 137 0.0580 1.20 Shallow Concentrated Flow, CD

Woodland   Kv= 5.0 fps
1.7 81 0.0247 0.79 Shallow Concentrated Flow, DE

Woodland   Kv= 5.0 fps
0.1 9 0.0110 2.13 Shallow Concentrated Flow, EF

Paved   Kv= 20.3 fps
1.8 57 0.0110 0.52 Shallow Concentrated Flow, FG

Woodland   Kv= 5.0 fps
0.4 32 0.0625 1.25 Shallow Concentrated Flow, GH

Woodland   Kv= 5.0 fps
0.3 59 0.4580 3.38 Shallow Concentrated Flow, HI

Woodland   Kv= 5.0 fps
19.7 806 Total

Summary for Subcatchment EX3: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
* 3,229 98 Walkway/Patio (offsite), HSG A
* 10,139 76 Gravel path, HSG A

247,058 30 Woods, Good, HSG A
16,444 39 >75% Grass cover, Good, HSG A

276,870 33 Weighted Average
273,641 98.83% Pervious Area

3,229 1.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.3 100 0.0133 0.07 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
2.0 42 0.0050 0.35 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
1.0 41 0.0050 0.71 Shallow Concentrated Flow, CD

Nearly Bare & Untilled   Kv= 10.0 fps
2.3 49 0.0050 0.35 Shallow Concentrated Flow, DE

Woodland   Kv= 5.0 fps
1.7 81 0.0250 0.79 Shallow Concentrated Flow, EF

Woodland   Kv= 5.0 fps
1.0 80 0.0750 1.37 Shallow Concentrated Flow, FG

Woodland   Kv= 5.0 fps
0.2 40 0.4750 3.45 Shallow Concentrated Flow, GH

Woodland   Kv= 5.0 fps
0.5 29 0.0345 0.93 Shallow Concentrated Flow, HI

Woodland   Kv= 5.0 fps
0.1 21 0.2400 2.45 Shallow Concentrated Flow, IJ

Woodland   Kv= 5.0 fps
34.1 483 Total

Summary for Subcatchment EX4: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
110,054 30 Woods, Good, HSG A
110,054 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 32 0.0900 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 72 0.2200 2.35 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

2.6 158 0.0400 1.00 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.1 17 0.4700 3.43 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

7.9 279 Total
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Summary for Reach DP1: Watertown Street

Inflow Area = 35,806 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP2: Beaver Brook North

Inflow Area = 194,834 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP3: Beaver Brook South

Inflow Area = 276,870 sf, 1.17% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP4: Beaver Brook West

Inflow Area = 110,054 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX1: 

Runoff = 0.00 cfs @ 23.06 hrs,  Volume= 26 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description
34,883 30 Woods, Good, HSG A

* 923 76 Gravel path, HSG A
35,806 31 Weighted Average
35,806 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 47 0.1500 0.15 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.0 8 0.1300 7.32 Shallow Concentrated Flow, BC
Paved   Kv= 20.3 fps

2.1 163 0.0700 1.32 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

7.3 218 Total

Summary for Subcatchment EX2: 

Runoff = 0.01 cfs @ 23.18 hrs,  Volume= 144 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description
188,838 30 Woods, Good, HSG A

* 5,996 76 Gravel path, HSG A
194,834 31 Weighted Average
194,834 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.1200 0.16 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
3.0 331 0.1360 1.84 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
1.9 137 0.0580 1.20 Shallow Concentrated Flow, CD

Woodland   Kv= 5.0 fps
1.7 81 0.0247 0.79 Shallow Concentrated Flow, DE

Woodland   Kv= 5.0 fps
0.1 9 0.0110 2.13 Shallow Concentrated Flow, EF

Paved   Kv= 20.3 fps
1.8 57 0.0110 0.52 Shallow Concentrated Flow, FG

Woodland   Kv= 5.0 fps
0.4 32 0.0625 1.25 Shallow Concentrated Flow, GH

Woodland   Kv= 5.0 fps
0.3 59 0.4580 3.38 Shallow Concentrated Flow, HI

Woodland   Kv= 5.0 fps
19.7 806 Total

Summary for Subcatchment EX3: 

Runoff = 0.02 cfs @ 17.62 hrs,  Volume= 769 cf,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description
* 3,229 98 Walkway/Patio (offsite), HSG A
* 10,139 76 Gravel path, HSG A

247,058 30 Woods, Good, HSG A
16,444 39 >75% Grass cover, Good, HSG A

276,870 33 Weighted Average
273,641 98.83% Pervious Area

3,229 1.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 100 0.0200 0.08 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
0.3 25 0.0400 1.40 Shallow Concentrated Flow, BC

Short Grass Pasture   Kv= 7.0 fps
21.8 125 Total

Summary for Subcatchment PR9: 

Runoff = 0.01 cfs @ 21.72 hrs,  Volume= 200 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description
* 1,302 98 Walkway/Patio, HSG A

10,376 39 >75% Grass cover, Good, HSG A
* 1,183 76 Gravel path, HSG A

1,051 98 Paved parking, HSG A
110,540 30 Woods, Good, HSG A
124,452 32 Weighted Average
122,099 98.11% Pervious Area

2,353 1.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 93 0.1500 0.17 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.1 19 0.2100 4.58 Shallow Concentrated Flow, BC
Nearly Bare & Untilled   Kv= 10.0 fps

0.5 46 0.0900 1.50 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.5 54 0.1500 1.94 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

1.0 150 0.2300 2.40 Shallow Concentrated Flow, EF
Woodland   Kv= 5.0 fps

3.1 309 0.1100 1.66 Shallow Concentrated Flow, FG
Woodland   Kv= 5.0 fps

14.3 671 Total

Summary for Reach DP1: Watertown Street

Inflow Area = 35,784 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  10-yr event
Inflow = 0.00 cfs @ 23.06 hrs,  Volume= 26 cf
Outflow = 0.00 cfs @ 23.06 hrs,  Volume= 26 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP2: Beaver Brook North

Inflow Area = 124,452 sf, 1.89% Impervious,  Inflow Depth = 0.02"    for  10-yr event
Inflow = 0.01 cfs @ 21.72 hrs,  Volume= 200 cf
Outflow = 0.01 cfs @ 21.72 hrs,  Volume= 200 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP3: Beaver Brook South

Inflow Area = 347,274 sf, 35.57% Impervious,  Inflow Depth = 0.01"    for  10-yr event
Inflow = 0.01 cfs @ 15.94 hrs,  Volume= 289 cf
Outflow = 0.01 cfs @ 15.94 hrs,  Volume= 289 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP4: Beaver Brook West

Inflow Area = 110,054 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  10-yr event
Inflow = 0.00 cfs @ 24.01 hrs,  Volume= 21 cf
Outflow = 0.00 cfs @ 24.01 hrs,  Volume= 21 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond P1: 

Inflow Area = 205,660 sf, 52.48% Impervious,  Inflow Depth = 2.16"    for  10-yr event
Inflow = 10.02 cfs @ 12.09 hrs,  Volume= 37,019 cf
Outflow = 8.87 cfs @ 12.13 hrs,  Volume= 37,019 cf,  Atten= 12%,  Lag= 2.6 min
Discarded = 0.09 cfs @ 5.43 hrs,  Volume= 15,893 cf
Primary = 8.78 cfs @ 12.13 hrs,  Volume= 21,126 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 213.67' @ 12.13 hrs   Surf.Area= 1,959 sf   Storage= 10,445 cf

Plug-Flow detention time= 416.2 min calculated for 37,019 cf (100% of inflow)
Center-of-Mass det. time= 416.2 min ( 1,205.3 - 789.1 )

Volume Invert Avail.Storage Storage Description
#1A 208.00' 0 cf 45.93'W x 42.65'L x 6.56'H Field A

12,855 cf Overall - 12,855 cf Embedded = 0 cf  x 30.0% Voids
#2A 208.00' 12,083 cf ISI Rainstore3  20  x 182  Inside #1

Inside= 39.4"W x 78.7"H => 20.24 sf x 3.28'L = 66.4 cf
Outside= 39.4"W x 78.7"H => 21.53 sf x 3.28'L = 70.6 cf
14 Rows of 13 Chambers

12,083 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 208.00' 1.950 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 213.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.09 cfs @ 5.43 hrs  HW=208.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=8.75 cfs @ 12.13 hrs  HW=213.67'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  (Weir Controls 8.75 cfs @ 2.68 fps)

Summary for Pond P2: 

Inflow Area = 278,947 sf, 43.91% Impervious,  Inflow Depth = 1.08"    for  10-yr event
Inflow = 8.88 cfs @ 12.13 hrs,  Volume= 25,108 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 204.53' @ 25.25 hrs   Surf.Area= 13,351 sf   Storage= 25,107 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 202.00' 81,795 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

202.00 3,040 0 0 3,040
203.00 10,868 6,552 6,552 10,873
204.00 12,476 11,663 18,215 12,526
205.00 14,140 13,299 31,514 14,239
206.00 15,861 14,992 46,506 16,014
207.00 17,638 16,742 63,248 17,850
208.00 19,471 18,547 81,795 19,745

Device Routing     Invert Outlet Devices
#1 Primary 204.55' 18.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 204.55' / 204.45'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 204.55' 2.0" Vert. Low Flow Orifice    C= 0.600   
#3 Device 1 205.50' 4.0" Vert. Side Orifices X 3.00    C= 0.600   
#4 Device 1 206.50' 15.0" Vert. Top of Riser    C= 0.600   
#5 Secondary 206.75' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   
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Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Low Flow Orifice  ( Controls 0.00 cfs)
3=Side Orifices  ( Controls 0.00 cfs)
4=Top of Riser  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment PR1: 

Runoff = 0.01 cfs @ 14.95 hrs,  Volume= 380 cf,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
35,009 30 Woods, Good, HSG A

* 775 76 Gravel path, HSG A
35,784 31 Weighted Average
35,784 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 47 0.1500 0.15 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.0 8 0.1300 7.32 Shallow Concentrated Flow, BC
Paved   Kv= 20.3 fps

2.1 163 0.0700 1.32 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

7.3 218 Total

Summary for Subcatchment PR10: 

Runoff = 0.03 cfs @ 15.28 hrs,  Volume= 867 cf,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
110,054 30 Woods, Good, HSG A
110,054 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 32 0.0900 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 72 0.2200 2.35 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

2.6 158 0.0400 1.00 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.1 17 0.4700 3.43 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

7.9 279 Total
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Summary for Subcatchment PR11: 

Runoff = 0.06 cfs @ 13.03 hrs,  Volume= 1,408 cf,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 1,037 98 Walkway/Patio (offsite), HSG A
* 1,628 76 Gravel path, HSG A

12,654 39 >75% Grass cover, Good, HSG A
53,008 30 Woods, Good, HSG A
68,327 34 Weighted Average
67,290 98.48% Pervious Area

1,037 1.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 100 0.0200 0.08 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.8 123 0.0528 1.15 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
0.1 25 0.5500 3.71 Shallow Concentrated Flow, CD

Woodland   Kv= 5.0 fps
23.4 248 Total

Summary for Subcatchment PR2: 

Runoff = 2.68 cfs @ 12.08 hrs,  Volume= 9,526 cf,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
19,174 98 Roofs, HSG A
19,174 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR3: 

Runoff = 1.16 cfs @ 12.08 hrs,  Volume= 4,125 cf,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"
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Area (sf) CN Description
* 8,304 98 Roofs, HSG A

8,304 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR4: 

Runoff = 2.27 cfs @ 12.08 hrs,  Volume= 8,083 cf,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 16,269 98 Roofs, HSG A

16,269 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR5: 

Runoff = 3.53 cfs @ 12.08 hrs,  Volume= 12,565 cf,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 25,292 98 Roofs, HSG A

25,292 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR6: 

Runoff = 5.00 cfs @ 12.10 hrs,  Volume= 17,208 cf,  Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"
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Area (sf) CN Description
* 32,848 98 Paved parking, HSG A
* 1,591 98 Walkway/Patio, HSG A
* 873 98 Roofs, HSG A
* 2,192 98 Walkway/Patio (offsite), HSG A

18,268 30 Woods, Good, HSG A
70,601 39 >75% Grass cover, Good, HSG A

126,373 55 Weighted Average
88,869 70.32% Pervious Area
37,504 29.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR7: 

Runoff = 0.18 cfs @ 12.12 hrs,  Volume= 813 cf,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 1,388 98 Walkway/Patio, HSG A

7,354 39 >75% Grass cover, Good, HSG A
* 57 76 Gravel path, HSG A

1,449 30 Woods, Good, HSG A
10,248 46 Weighted Average

8,860 86.46% Pervious Area
1,388 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR8: 

Runoff = 1.29 cfs @ 12.37 hrs,  Volume= 7,587 cf,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 13,459 98 Paved parking, HSG A
* 1,091 98 Walkway/Patio, HSG A

43,125 39 >75% Grass cover, Good, HSG A
* 1,339 76 Gravel path, HSG A

14,273 30 Woods, Good, HSG A
73,287 50 Weighted Average
58,737 80.15% Pervious Area
14,550 19.85% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 100 0.0200 0.08 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
0.3 25 0.0400 1.40 Shallow Concentrated Flow, BC

Short Grass Pasture   Kv= 7.0 fps
21.8 125 Total

Summary for Subcatchment PR9: 

Runoff = 0.06 cfs @ 14.76 hrs,  Volume= 1,700 cf,  Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.20"

Area (sf) CN Description
* 1,302 98 Walkway/Patio, HSG A

10,376 39 >75% Grass cover, Good, HSG A
* 1,183 76 Gravel path, HSG A

1,051 98 Paved parking, HSG A
110,540 30 Woods, Good, HSG A
124,452 32 Weighted Average
122,099 98.11% Pervious Area

2,353 1.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 93 0.1500 0.17 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.1 19 0.2100 4.58 Shallow Concentrated Flow, BC
Nearly Bare & Untilled   Kv= 10.0 fps

0.5 46 0.0900 1.50 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.5 54 0.1500 1.94 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

1.0 150 0.2300 2.40 Shallow Concentrated Flow, EF
Woodland   Kv= 5.0 fps

3.1 309 0.1100 1.66 Shallow Concentrated Flow, FG
Woodland   Kv= 5.0 fps

14.3 671 Total

Summary for Reach DP1: Watertown Street

Inflow Area = 35,784 sf, 0.00% Impervious,  Inflow Depth = 0.13"    for  25-yr event
Inflow = 0.01 cfs @ 14.95 hrs,  Volume= 380 cf
Outflow = 0.01 cfs @ 14.95 hrs,  Volume= 380 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP2: Beaver Brook North

Inflow Area = 124,452 sf, 1.89% Impervious,  Inflow Depth = 0.16"    for  25-yr event
Inflow = 0.06 cfs @ 14.76 hrs,  Volume= 1,700 cf
Outflow = 0.06 cfs @ 14.76 hrs,  Volume= 1,700 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP3: Beaver Brook South

Inflow Area = 347,274 sf, 35.57% Impervious,  Inflow Depth > 0.59"    for  25-yr event
Inflow = 0.17 cfs @ 23.63 hrs,  Volume= 17,196 cf
Outflow = 0.17 cfs @ 23.63 hrs,  Volume= 17,196 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP4: Beaver Brook West

Inflow Area = 110,054 sf, 0.00% Impervious,  Inflow Depth = 0.09"    for  25-yr event
Inflow = 0.03 cfs @ 15.28 hrs,  Volume= 867 cf
Outflow = 0.03 cfs @ 15.28 hrs,  Volume= 867 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond P1: 

Inflow Area = 205,660 sf, 52.48% Impervious,  Inflow Depth = 3.05"    for  25-yr event
Inflow = 14.74 cfs @ 12.09 hrs,  Volume= 52,320 cf
Outflow = 14.19 cfs @ 12.11 hrs,  Volume= 52,320 cf,  Atten= 4%,  Lag= 1.4 min
Discarded = 0.09 cfs @ 3.99 hrs,  Volume= 16,166 cf
Primary = 14.10 cfs @ 12.11 hrs,  Volume= 36,154 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 213.93' @ 12.11 hrs   Surf.Area= 1,959 sf   Storage= 10,918 cf

Plug-Flow detention time= 302.3 min calculated for 52,313 cf (100% of inflow)
Center-of-Mass det. time= 302.5 min ( 1,092.4 - 789.9 )

Volume Invert Avail.Storage Storage Description
#1A 208.00' 0 cf 45.93'W x 42.65'L x 6.56'H Field A

12,855 cf Overall - 12,855 cf Embedded = 0 cf  x 30.0% Voids
#2A 208.00' 12,083 cf ISI Rainstore3  20  x 182  Inside #1

Inside= 39.4"W x 78.7"H => 20.24 sf x 3.28'L = 66.4 cf
Outside= 39.4"W x 78.7"H => 21.53 sf x 3.28'L = 70.6 cf
14 Rows of 13 Chambers

12,083 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 208.00' 1.950 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 213.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.09 cfs @ 3.99 hrs  HW=208.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=14.08 cfs @ 12.11 hrs  HW=213.93'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  (Weir Controls 14.08 cfs @ 3.15 fps)

Summary for Pond P2: 

Inflow Area = 278,947 sf, 43.91% Impervious,  Inflow Depth = 1.88"    for  25-yr event
Inflow = 14.53 cfs @ 12.11 hrs,  Volume= 43,741 cf
Outflow = 0.15 cfs @ 23.86 hrs,  Volume= 15,788 cf,  Atten= 99%,  Lag= 704.9 min
Primary = 0.15 cfs @ 23.86 hrs,  Volume= 15,788 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 205.57' @ 23.86 hrs   Surf.Area= 15,117 sf   Storage= 39,918 cf

Plug-Flow detention time= 1,558.0 min calculated for 15,786 cf (36% of inflow)
Center-of-Mass det. time= 1,438.4 min ( 2,287.4 - 849.0 )

Volume Invert Avail.Storage Storage Description
#1 202.00' 81,795 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

202.00 3,040 0 0 3,040
203.00 10,868 6,552 6,552 10,873
204.00 12,476 11,663 18,215 12,526
205.00 14,140 13,299 31,514 14,239
206.00 15,861 14,992 46,506 16,014
207.00 17,638 16,742 63,248 17,850
208.00 19,471 18,547 81,795 19,745

Device Routing     Invert Outlet Devices
#1 Primary 204.55' 18.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 204.55' / 204.45'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 204.55' 2.0" Vert. Low Flow Orifice    C= 0.600   
#3 Device 1 205.50' 4.0" Vert. Side Orifices X 3.00    C= 0.600   
#4 Device 1 206.50' 15.0" Vert. Top of Riser    C= 0.600   
#5 Secondary 206.75' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   
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Primary OutFlow  Max=0.14 cfs @ 23.86 hrs  HW=205.57'   (Free Discharge)
1=Culvert  (Passes 0.14 cfs of 3.03 cfs potential flow)

2=Low Flow Orifice  (Orifice Controls 0.10 cfs @ 4.67 fps)
3=Side Orifices  (Orifice Controls 0.04 cfs @ 0.93 fps)
4=Top of Riser  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment PR1: 

Runoff = 0.24 cfs @ 12.35 hrs,  Volume= 2,119 cf,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
35,009 30 Woods, Good, HSG A

* 775 76 Gravel path, HSG A
35,784 31 Weighted Average
35,784 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 47 0.1500 0.15 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.0 8 0.1300 7.32 Shallow Concentrated Flow, BC
Paved   Kv= 20.3 fps

2.1 163 0.0700 1.32 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

7.3 218 Total

Summary for Subcatchment PR10: 

Runoff = 0.59 cfs @ 12.39 hrs,  Volume= 5,705 cf,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
110,054 30 Woods, Good, HSG A
110,054 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 32 0.0900 0.11 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.5 72 0.2200 2.35 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

2.6 158 0.0400 1.00 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.1 17 0.4700 3.43 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

7.9 279 Total
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Summary for Subcatchment PR11: 

Runoff = 0.68 cfs @ 12.51 hrs,  Volume= 5,660 cf,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 1,037 98 Walkway/Patio (offsite), HSG A
* 1,628 76 Gravel path, HSG A

12,654 39 >75% Grass cover, Good, HSG A
53,008 30 Woods, Good, HSG A
68,327 34 Weighted Average
67,290 98.48% Pervious Area

1,037 1.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 100 0.0200 0.08 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.8 123 0.0528 1.15 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
0.1 25 0.5500 3.71 Shallow Concentrated Flow, CD

Woodland   Kv= 5.0 fps
23.4 248 Total

Summary for Subcatchment PR2: 

Runoff = 3.80 cfs @ 12.08 hrs,  Volume= 13,677 cf,  Depth= 8.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
19,174 98 Roofs, HSG A
19,174 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR3: 

Runoff = 1.65 cfs @ 12.08 hrs,  Volume= 5,923 cf,  Depth= 8.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"
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Area (sf) CN Description
* 8,304 98 Roofs, HSG A

8,304 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR4: 

Runoff = 3.23 cfs @ 12.08 hrs,  Volume= 11,605 cf,  Depth= 8.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 16,269 98 Roofs, HSG A

16,269 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR5: 

Runoff = 5.02 cfs @ 12.08 hrs,  Volume= 18,041 cf,  Depth= 8.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 25,292 98 Roofs, HSG A

25,292 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR6: 

Runoff = 11.08 cfs @ 12.09 hrs,  Volume= 35,218 cf,  Depth= 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"
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Area (sf) CN Description
* 32,848 98 Paved parking, HSG A
* 1,591 98 Walkway/Patio, HSG A
* 873 98 Roofs, HSG A
* 2,192 98 Walkway/Patio (offsite), HSG A

18,268 30 Woods, Good, HSG A
70,601 39 >75% Grass cover, Good, HSG A

126,373 55 Weighted Average
88,869 70.32% Pervious Area
37,504 29.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR7: 

Runoff = 0.57 cfs @ 12.10 hrs,  Volume= 1,954 cf,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 1,388 98 Walkway/Patio, HSG A

7,354 39 >75% Grass cover, Good, HSG A
* 57 76 Gravel path, HSG A

1,449 30 Woods, Good, HSG A
10,248 46 Weighted Average

8,860 86.46% Pervious Area
1,388 13.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment PR8: 

Runoff = 3.30 cfs @ 12.33 hrs,  Volume= 16,809 cf,  Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 13,459 98 Paved parking, HSG A
* 1,091 98 Walkway/Patio, HSG A

43,125 39 >75% Grass cover, Good, HSG A
* 1,339 76 Gravel path, HSG A

14,273 30 Woods, Good, HSG A
73,287 50 Weighted Average
58,737 80.15% Pervious Area
14,550 19.85% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 100 0.0200 0.08 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.20"
0.3 25 0.0400 1.40 Shallow Concentrated Flow, BC

Short Grass Pasture   Kv= 7.0 fps
21.8 125 Total

Summary for Subcatchment PR9: 

Runoff = 0.97 cfs @ 12.43 hrs,  Volume= 8,322 cf,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=8.80"

Area (sf) CN Description
* 1,302 98 Walkway/Patio, HSG A

10,376 39 >75% Grass cover, Good, HSG A
* 1,183 76 Gravel path, HSG A

1,051 98 Paved parking, HSG A
110,540 30 Woods, Good, HSG A
124,452 32 Weighted Average
122,099 98.11% Pervious Area

2,353 1.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 93 0.1500 0.17 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.1 19 0.2100 4.58 Shallow Concentrated Flow, BC
Nearly Bare & Untilled   Kv= 10.0 fps

0.5 46 0.0900 1.50 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

0.5 54 0.1500 1.94 Shallow Concentrated Flow, DE
Woodland   Kv= 5.0 fps

1.0 150 0.2300 2.40 Shallow Concentrated Flow, EF
Woodland   Kv= 5.0 fps

3.1 309 0.1100 1.66 Shallow Concentrated Flow, FG
Woodland   Kv= 5.0 fps

14.3 671 Total

Summary for Reach DP1: Watertown Street

Inflow Area = 35,784 sf, 0.00% Impervious,  Inflow Depth = 0.71"    for  100-yr event
Inflow = 0.24 cfs @ 12.35 hrs,  Volume= 2,119 cf
Outflow = 0.24 cfs @ 12.35 hrs,  Volume= 2,119 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP2: Beaver Brook North

Inflow Area = 124,452 sf, 1.89% Impervious,  Inflow Depth = 0.80"    for  100-yr event
Inflow = 0.97 cfs @ 12.43 hrs,  Volume= 8,322 cf
Outflow = 0.97 cfs @ 12.43 hrs,  Volume= 8,322 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP3: Beaver Brook South

Inflow Area = 347,274 sf, 35.57% Impervious,  Inflow Depth > 2.21"    for  100-yr event
Inflow = 1.53 cfs @ 15.11 hrs,  Volume= 64,063 cf
Outflow = 1.53 cfs @ 15.11 hrs,  Volume= 64,063 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach DP4: Beaver Brook West

Inflow Area = 110,054 sf, 0.00% Impervious,  Inflow Depth = 0.62"    for  100-yr event
Inflow = 0.59 cfs @ 12.39 hrs,  Volume= 5,705 cf
Outflow = 0.59 cfs @ 12.39 hrs,  Volume= 5,705 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond P1: 

Inflow Area = 205,660 sf, 52.48% Impervious,  Inflow Depth = 5.04"    for  100-yr event
Inflow = 25.29 cfs @ 12.09 hrs,  Volume= 86,418 cf
Outflow = 24.58 cfs @ 12.11 hrs,  Volume= 86,418 cf,  Atten= 3%,  Lag= 1.2 min
Discarded = 0.09 cfs @ 2.44 hrs,  Volume= 16,464 cf
Primary = 24.49 cfs @ 12.11 hrs,  Volume= 69,955 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 214.36' @ 12.11 hrs   Surf.Area= 1,959 sf   Storage= 11,710 cf

Plug-Flow detention time= 193.1 min calculated for 86,418 cf (100% of inflow)
Center-of-Mass det. time= 193.1 min ( 981.9 - 788.8 )

Volume Invert Avail.Storage Storage Description
#1A 208.00' 0 cf 45.93'W x 42.65'L x 6.56'H Field A

12,855 cf Overall - 12,855 cf Embedded = 0 cf  x 30.0% Voids
#2A 208.00' 12,083 cf ISI Rainstore3  20  x 182  Inside #1

Inside= 39.4"W x 78.7"H => 20.24 sf x 3.28'L = 66.4 cf
Outside= 39.4"W x 78.7"H => 21.53 sf x 3.28'L = 70.6 cf
14 Rows of 13 Chambers

12,083 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 208.00' 1.950 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 213.00' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.09 cfs @ 2.44 hrs  HW=208.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=24.46 cfs @ 12.11 hrs  HW=214.36'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  (Weir Controls 24.46 cfs @ 3.81 fps)

Summary for Pond P2: 

Inflow Area = 278,947 sf, 43.91% Impervious,  Inflow Depth = 3.73"    for  100-yr event
Inflow = 26.06 cfs @ 12.11 hrs,  Volume= 86,764 cf
Outflow = 1.38 cfs @ 15.34 hrs,  Volume= 58,404 cf,  Atten= 95%,  Lag= 193.4 min
Primary = 1.38 cfs @ 15.34 hrs,  Volume= 58,404 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 206.57' @ 15.34 hrs   Surf.Area= 16,871 sf   Storage= 55,911 cf

Plug-Flow detention time= 680.1 min calculated for 58,396 cf (67% of inflow)
Center-of-Mass det. time= 584.6 min ( 1,421.8 - 837.2 )

Volume Invert Avail.Storage Storage Description
#1 202.00' 81,795 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

202.00 3,040 0 0 3,040
203.00 10,868 6,552 6,552 10,873
204.00 12,476 11,663 18,215 12,526
205.00 14,140 13,299 31,514 14,239
206.00 15,861 14,992 46,506 16,014
207.00 17,638 16,742 63,248 17,850
208.00 19,471 18,547 81,795 19,745

Device Routing     Invert Outlet Devices
#1 Primary 204.55' 18.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 204.55' / 204.45'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 204.55' 2.0" Vert. Low Flow Orifice    C= 0.600   
#3 Device 1 205.50' 4.0" Vert. Side Orifices X 3.00    C= 0.600   
#4 Device 1 206.50' 15.0" Vert. Top of Riser    C= 0.600   
#5 Secondary 206.75' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   
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Primary OutFlow  Max=1.38 cfs @ 15.34 hrs  HW=206.57'   (Free Discharge)
1=Culvert  (Passes 1.38 cfs of 7.58 cfs potential flow)

2=Low Flow Orifice  (Orifice Controls 0.15 cfs @ 6.71 fps)
3=Side Orifices  (Orifice Controls 1.20 cfs @ 4.59 fps)
4=Top of Riser  (Orifice Controls 0.03 cfs @ 0.93 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)





Stantec Planning and Landscape Architecture P.C.
226 Causeway Street Project: Waterstone at Lexington Project #: 210801553
Boston, MA 02114 Location: Watertown Street, Lexington, MA Date: 4/26/2018
Tel: (617) 523-8103 Calculated by: BEJ Revised:
Fax: (617) 523-4333 Checked by: FH

Objective: To size a groundwater recharge system that will approximate the annual recharge of pre-development conditions.

Methodology: MassDEP Stormwater Handbook (Volume Three, Chapter 1). Utilize the Static Method for the sizing of the infiltration BMPs.

Design Criteria/Recharge Requirements:

0.60
0.35
0.25
0.10

Required Recharge Volume:

Total Onsite Impervious Area = 122,642 sf
Recharge Factor = 0.60
Required Volume to be Recharged = 6,132 cf

Capture Area Adjustment:

Impervious Area Contributing to Pond P1 = 105,739 sf
Total Impervious Area Contributing to Infiltration BMP = 105,739 sf
Impervious Area Draining to Non-Infiltration BMP = 16,903 sf

Required Volume Adjustment Factor = 1.16

Adjusted Required Volume to be Recharged = 7,112 cf

Provided Recharge Volume:

Subsurface Infiltration System "P1"
System Outlet Elevation = 213.00 ft
System Storage Capacity at Outlet Elevation = 9,207.00 cf

Cumulative Storage = 9,207 > 7,112

Therefore, the Project complies with the Standard 3 requirement for groundwater recharge.
Note:
1. System storage capacity obtained from HydroCAD model. Refer to Storage Table within Appendix G for system storage capacity. 

Recharge Volume Calculations

In accordance with the above Recharge Requirements table, 0.60 inches times the total impervious area of the proposed 
site is to be recharged to the groundwater table.

inches times Total Imp. Area
inches times Total Imp. AreaC

D

Volume to Recharge

B inches times Total Imp. Area
inches times Total Imp. Area

Hydrologic Soil Group
A





226 Causeway Street Project: Waterstone at Lexington Project #: 210801553
Boston, MA 02114 Location: Watertown Street, Lexington, MA Date: 4/26/2018
Tel: (617) 523-8103 Calculated by: BEJ Revised:
Fax: (617) 523-4333 Checked by: FH

Objective: Demonstrate that all infiltration BMPs drawdown within 72 hours of a rain event

Methodology: MassDEP Stormwater Handbook (Volume Three, Chapter 1)

Design Criteria: For infiltration systems sized using the Static Method, the drawdown calculation shall utilize the Rawls Rate for exfiltration.

Rv
(K x Bottom Area)

Drawdown Summary:

Rv (cf) K (in/hr) Bottom Area 
(sf)

Drawdown 
Time (hr)

9,207 1.02 1,959 55.29

Stantec Planning and Landscape Architecture P.C. Drawdown Calculations

The infiltration BMP draws down within 72 hours. Therefore, the Project complies with 72-hour drawdown 
requirement for Standard 3.

Subsurface Infiltration System "P1"

Stormwater BMP

Drawdown Time = Rv = Provided Recharge Volume
K = Permeability RateWhere: 
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Stage-Area-Storage for Pond P1: 

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

208.00 1,959 0
208.10 1,959 184
208.20 1,959 368
208.30 1,959 552
208.40 1,959 737
208.50 1,959 921
208.60 1,959 1,105
208.70 1,959 1,289
208.80 1,959 1,473
208.90 1,959 1,657
209.00 1,959 1,841
209.10 1,959 2,026
209.20 1,959 2,210
209.30 1,959 2,394
209.40 1,959 2,578
209.50 1,959 2,762
209.60 1,959 2,946
209.70 1,959 3,131
209.80 1,959 3,315
209.90 1,959 3,499
210.00 1,959 3,683
210.10 1,959 3,867
210.20 1,959 4,051
210.30 1,959 4,235
210.40 1,959 4,420
210.50 1,959 4,604
210.60 1,959 4,788
210.70 1,959 4,972
210.80 1,959 5,156
210.90 1,959 5,340
211.00 1,959 5,524
211.10 1,959 5,709
211.20 1,959 5,893
211.30 1,959 6,077
211.40 1,959 6,261
211.50 1,959 6,445
211.60 1,959 6,629
211.70 1,959 6,814
211.80 1,959 6,998
211.90 1,959 7,182
212.00 1,959 7,366
212.10 1,959 7,550
212.20 1,959 7,734
212.30 1,959 7,918
212.40 1,959 8,103
212.50 1,959 8,287
212.60 1,959 8,471
212.70 1,959 8,655
212.80 1,959 8,839
212.90 1,959 9,023
213.00 1,959 9,207
213.10 1,959 9,392
213.20 1,959 9,576

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

213.30 1,959 9,760
213.40 1,959 9,944
213.50 1,959 10,128
213.60 1,959 10,312
213.70 1,959 10,496
213.80 1,959 10,681
213.90 1,959 10,865
214.00 1,959 11,049
214.10 1,959 11,233
214.20 1,959 11,417
214.30 1,959 11,601
214.40 1,959 11,786
214.50 1,959 11,970

braejohnson
Rectangle
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Stage-Area-Storage for Pond P2:  (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

204.12 12,670 19,723
204.14 12,703 19,977
204.16 12,735 20,232
204.18 12,768 20,487
204.20 12,800 20,742
204.22 12,833 20,999
204.24 12,866 21,256
204.26 12,899 21,513
204.28 12,931 21,772
204.30 12,964 22,031
204.32 12,997 22,290
204.34 13,030 22,550
204.36 13,063 22,811
204.38 13,096 23,073
204.40 13,129 23,335
204.42 13,162 23,598
204.44 13,195 23,862
204.46 13,229 24,126
204.48 13,262 24,391
204.50 13,295 24,656
204.52 13,328 24,923
204.54 13,362 25,190
204.56 13,395 25,457
204.58 13,428 25,725
204.60 13,462 25,994
204.62 13,495 26,264
204.64 13,529 26,534
204.66 13,563 26,805
204.68 13,596 27,077
204.70 13,630 27,349
204.72 13,664 27,622
204.74 13,697 27,895
204.76 13,731 28,170
204.78 13,765 28,445
204.80 13,799 28,720
204.82 13,833 28,997
204.84 13,867 29,274
204.86 13,901 29,551
204.88 13,935 29,830
204.90 13,969 30,109
204.92 14,003 30,388
204.94 14,037 30,669
204.96 14,071 30,950
204.98 14,106 31,232
205.00 14,140 31,514
205.02 14,173 31,797
205.04 14,207 32,081
205.06 14,240 32,365
205.08 14,274 32,651
205.10 14,308 32,936
205.12 14,341 33,223
205.14 14,375 33,510
205.16 14,409 33,798

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

205.18 14,442 34,086
205.20 14,476 34,376
205.22 14,510 34,665
205.24 14,544 34,956
205.26 14,578 35,247
205.28 14,612 35,539
205.30 14,646 35,832
205.32 14,680 36,125
205.34 14,714 36,419
205.36 14,748 36,714
205.38 14,782 37,009
205.40 14,817 37,305
205.42 14,851 37,602
205.44 14,885 37,899
205.46 14,919 38,197
205.48 14,954 38,496
205.50 14,988 38,795
205.52 15,023 39,095
205.54 15,057 39,396
205.56 15,092 39,697
205.58 15,126 40,000
205.60 15,161 40,303
205.62 15,195 40,606
205.64 15,230 40,910
205.66 15,265 41,215
205.68 15,300 41,521
205.70 15,334 41,827
205.72 15,369 42,134
205.74 15,404 42,442
205.76 15,439 42,750
205.78 15,474 43,060
205.80 15,509 43,369
205.82 15,544 43,680
205.84 15,579 43,991
205.86 15,614 44,303
205.88 15,649 44,616
205.90 15,684 44,929
205.92 15,720 45,243
205.94 15,755 45,558
205.96 15,790 45,873
205.98 15,826 46,189
206.00 15,861 46,506
206.02 15,896 46,824
206.04 15,930 47,142
206.06 15,965 47,461
206.08 16,000 47,781
206.10 16,034 48,101
206.12 16,069 48,422
206.14 16,104 48,744
206.16 16,139 49,066
206.18 16,174 49,389
206.20 16,209 49,713
206.22 16,244 50,038
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